Molecular variant of the NPM-ALK rearrangement of Ki-1 lymphoma involving a cryptic ALK splice site.
The breakpoints of the translocation t(2;5)(p23;q35) associated with Ki-1-positive anaplastic large cell lymphoma (Ki-1 ALCL) have recently been cloned. They involve a novel tyrosine kinase gene, ALK, at 2p23 and the nucleophosmin gene, NPM, at 5q35. Reverse transcriptase-polymerase chain reaction (RT-PCR) with NPM and ALK primers detects a consistent fusion product in Ki-1 ALCL cases that have the translocation. In the course of a survey of 15 cases of Ki-1 ALCL, we identified a single case with a slightly smaller NPM-ALK RT-PCR product, among 12 cases positive for this fusion RNA. Sequencing of this novel NPM-ALK RT-PCR product showed an in-frame junction of NPM to ALK, 30 bases distal to the usual ALK junction site, but at the usual NPM Junction site. The predicted chimeric protein in this case is thus shorter by 10 amino acids, but the putative ALK catalytic domain remains intact. PCR with ALK primers bracketing the novel fusion point, performed on either cDNA or genomic DNA, yielded the same product, confirming that this novel ALK fusion point was located within an exon. Hybridization analysis of the genomic junction fragment isolated by long-range DNA PCR suggested that the ALK genomic breakpoint was also exonic. Cloning and sequencing of the genomic breakpoint confirmed that the break occurred within the 5' portion of the ALK exon participating in the fusion junction, 28 bases 3' to the normal ALK exon boundary, resulting in the use of a cryptic splice acceptor site two bases distal to the breakpoint. This case demonstrates that, in translocations resulting in chimeric transcripts, genomic breakpoints may rarely lie within an exon, provided that the reading frame is maintained and no domains presumed critical to tumorigenesis are deleted.